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Ref / 

CitedinRCA/_«U^^ 

Rej. Dtd. 



(71)taigA 000002185 



(54) m^o^m if^y^ y^m^T-i^^WLmAWi^xv'i. 

(57) [S*^3 

^t^^'T'^. wr^tAvm^tcoMmmK. avu^ 

-:S^^ayha-y^mmt^Xdlz-thtmz, AV 
il§5llc7)tg^(±, I E E E 1 3 9 4 ^ i/^^U 




8T4 



STB 




(2) 



^^T9- 14 93 2 5 



y ^ -7 X ^ X tr A V i^xxAT'j) o 

fIfBxUt'i^'3yg#liWfiE§ii-cu|,B>neAV 

Wixtt^Xdiztti^tmWiti-h^yy^ >y^«^ 
[ii*Ji2] BuiaT>i''5';My^'-7i-f;?.{i:, ie 

EE 1 3 9 4«i^nwL. mtmmcoAvmmr^ 

I. J: 3 Uz^t mWLtthm^m 1 
t:fBigc7):J'-57c^ •y:7aS^T-:5'^^ai[SAVi^y!>rA, 
[ff*JM3 ] MIB/7 7-f >y ^lS.T^f-^'«. 7-f 3 

1 iizimco^yy^ -y^^^^T-^'^iiMAVvXT 

mmmmz'm^j:r-^^m^^^h^tmmt. ma 

1 t^i5ii<7)i5''7 7^ >yi?^r-^^i[SAVi^Xr 

A, 

[il5Rl|5 3 fifBAViltltCfS. j?'77^ 'y^^^iKT- 

v':?;!^^ y:J'-7x-^::?.*^^cO:/77'f -yi^'^Tnr-:? 
com>'^-^h^tlzMLXmWj:yyy^ -y ^m^^T-^i 

m^t mmmitzzbimit^i i i^zim 

[00 0 1] 

T-^. EP*>. mm^<r>mmim~t^rzMz. m^m 

phic User I n t e r f a c e ) tStgSrWf 
I, r t'i/' 3 ySiiiaSr-irtf^g^cT) A V1S§§$:ffl5HT 

^^iitzAVi^:^^MzmthiiCOX'h^, 
[00 02] 

[t^^iOtJffi] t«3R, l^OGU UCj:4i5^7 7-f y:? 
^s;^fig=2:x^ t'i/ 3 ySfl|}Stc^Si;[^<7)t'T^T-r 

3 y^#(i<^^*liffl±t#t'T^r-7Vr?-^t: 

mt^mSiir^ ^ymTmm^^. z<r>r-(aym^ 

mimi^-thZb izj: y)^h'^>fy—y'Ua-^^y-u 



t:: t/>: A V v-j^r tr I, . 
[0003] i(^i:3^AVi/;^xA(:t)UT. fcSt' 

[0004] ±iat¥*A Vi^;^TA{i. ±iazoco^tR 
iif^^T^tVs yg^ac^Hffi±t'X7-y;Pt;cti>)i 
i!2^>y^m:0^Tt-|.J:3t-Uv!i>c7)T'^0. 
fz>!b. rUtVsygMi. #AVtiEC5l-ri.^'7 
7 -y ^^s^T-^ t: f—7■;^^e5tt••^ t y i-iaii tx 

[ 0 0 0 5 ] Ti^ 3 y^m^{4. i£ffl^*^'ii#-ri. 
U ^ n y*^ /i>F;TSi^ h'x^x-r n -^■t;:i^^SJif^ 
g*^^(tIRI.i:. M®±cr)icr)tT^T-7V3-^- 
m M 1 xnmnifhtifzfiLSliZ ayy- n-;l/^ >f y H 
'^^rgg^. zcriayhu-)]^^ ^ yv^co^lz^mmm 

^^^mwicomm^^^y^m^Pi-t^. mmii. ^§ 

bT^7^-7-lx3-ric-eolitg^ll^f ^-it-Si a tc^: 
[0006] ^iOJi^. 3yho-;P'>^yH'^{4, T 

Mi(Dm^cr,mmx'm-^(Dmm b mmm^^ ti i> . 
( 1 ) f)^. Tixh'i/'3 y^^mmmu (ii^ov^ 
3yi:iijj^$ix-cv^i,) <7)R0Mt:{±, #t'T:tx-r 

T-^ i: 7 ;r y h'r-9bi:i^mH-^fiX\<^h , 

[0007] ( 2 ) ummt. y(7)fg^s:g(t^ 

i:.5fe-r. R0Mt:fS*fi$fLTl^.|.3yhn-;l^'>^y 
K'><7)T-f'f yf-:5'S:t'f3j-RAMAj!gJM-tl,, -fh 
b. bT^RAM(4. ±iaT-f^ yr-^'^. ^c7)t T 
5j-T-7V n-^/con y h p-;u^ ^ y H '^icfj 0 

[0008] (3) R0M^;tS^rt$nTV^S7^ 
yh7-'-^*^'bT':tRAMA^$il|,, C:i7)7=)-yh 
T-:5'{4, 3yha-;U'>^yH'>(0:g-^tg;K^yt:ffl 

R A M±(i?^B)t$ii./v: 3 y h p-^i^T^ y h' ^a-fl 
7^-A£7)B!)t!MT-:?*«J^fi£$iil.. ;c7)B#. br^t-R 

&Xhh. 

[0009] U) -:>^'>.z. lM-:iyVu~)V^ ^yY 

^^:m.-f^\SiT-9\i. mm.m^'7-i;mzi6\^x . f- 
:^-i—h-t^<Dm^<r>v^^m^bm.-^^ix. mmm>>zc 
RT\,zm7r.^fihmm^%'^th . 

(5) mk(r)ayvu-)V^ ^ yY'^^imTr.^^z^^^ 



(3) 
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[0 0 1 0] ±ieAVvxri^*^ mm. 
vTR (A) ^ (D) mm^tixm^^tix^^^m^ 

rVTR (A) \<Z-mmm'fih^h^^ltG\i I Srffl 

[0011] ( 1 ) ri^tva y^^mosijfflgsti. m. 

^tl^tiz^j:^. 

[0 0 12] (2)o^'t^, y^rjy^rfflV-^T^-i- 
^S^&JI^-r-g. t . C RTHB±c04SiFjTi:t'T:*x- 
7V3-:/VTR (A) ~ (D) IZll^mtlAimT-^ 
ayti^mw^^tilti^^z:^-V)Ui]^m7]k^tih. ^rfc. 

[0 0 13] (3) t'f^x-7°P3-:?''VTR (A) 

i:. ^(DT^ ^yff)imi<z\zTyi-y'-y'ua-yvTR 
(A) t::M^B-t-i>3yhn-yl/'>>f yH'^di^S^^fL 

-^VTRiO^aizioTM^rO. ^tiizi^x. ^t' 

[0014] ( 4 ) ^ZX\ mui. b'r^T-r 1^3 
-:rvTR (A) <r)ayh'a-fi''y ^y¥'yfH(r> rp i 

ay J ^K^y^ff-rt. xUt'i/gyg^ili^A.t'T^ 
X-rP3-^'VTR (A) l3*rL-CS^»)f^&Si!)-r 

ha-?yvtmi^tL. mmz. Ti^fi/'gy^^liiOh' 
7-'^A:'3&t'T5rx-ri/3-^vTR (a) *»4>otti 
0 I. J; a tiJ^^F-f -l. a ^ y H . 

-fO^m, t'f^T— ri/3-rVTR (A) (7)||±Sj 

(A) cotb:'j*^'r^tV3ygM::A:^L. CRTO 
iiffil;h'T:tx-ru-3-rvTR (A) 

[00 151 

^trl^ tVg yg^ilP^t^mWtcfSJfi^ix-CJi 0 . 

x-h^=f-tm%mznmm(:>tix\^htzi^-ni 



[0016] ( 1 ) f^^l^flX^^tAVm^^Mli 

(2) m.WAzmm^tix\>^i>AYm^tm^^ttm^j:^ 

(3) KymmzW^t^^Lfz^. Ti/t'i/gy^m 

[0017] i^e-^T. 3ts:|^BJ{i. ±iePn1M;S$:ISM-ri> 

TV\Li^3 y^%m^t^<mmzx^^^y^ -y^ 

•y^'T-:?^ijMAVi^;^.7"A(:ig|i$:^-r«., 
[00 18] 

#AV^||T'^^77^>y^a^f-:5'Sr^Him*- 
■t-l.it fc^fc. ^g-AVliH^Tl^t'^-'ay^^iicO 

x\ W5]mm^mx\ =&Av}iiitT^t'i/3ys<^ 
m.t^mm^zi^mxmwmtc'm^mm'o ^>ii«. 

[00 1 9] tsfoT. *f&B3W^-g.:?''7 7-f •yi?T-i5' 
^iJcMAVi^;?>rA(4. if'^^'f •y^a^«rtg'5rTl^b" 
i^'ay^Mt. ?!llic0i/97-f y^^^T-^ Sri^> 
tSlfitrl^ t'i^'g y^m«i7)^*(cj£<tT:5''^7^ -y ^ 

^Avmmzi^m^j:mmmmmmmz^i hi:oizn 
mzmmtiT^i^^)]^^ y^-7x^xt s::iriitt 

[00 20] X, xl-tV3yS™=IS(tTJ)l>T^ 
>'':J'yKy^-7x-f Sig!§iiTv^i,AVil#| 

<7^m^zswj:y''-^^^^^^h^mmb. av^h 

P-tl.}Stgi:^*L, AV^g|t:{i. i/77-^-y^^S^ 
T-^ ■2.iaill^«£t , xi^ t'i/' 3 yg^licOT ^ 

£;=:?/l^^y:?-7x^A*»'oO/7 7^ -y^^^T-^ 
iO^V^^i5-y:{l^LTjaW^:/7 7-f ■y^'^S^T-:?^: 

mmmm^^th^^yy^ -y^^^s^^giSAVvx 

[002 1 ] ^fc. mii'r ^ i^i^ Jl'^ yi^-y X 

I EEE 1 3 94SI^S^<7)J;3lc^ i|AVlS§S$:Jf 
KiSi^r -f i/'-f-x yS^-Cigi^Bg=5:i^ 'J TyP^N'x 

[0022] ±mmmz xi^yy^v:^ T—f^^eAm 

AVx^^rAti, ^^7 7-f •y:7^*T-:J'S:r^t'>''3 
y^<iSii:m+Wtc«^l=-ti:-r#AVlillT'«tLTfc 
f ut'i;3yg^SI*>^>oiss^^^icf5tTai:']-r 
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[0023] 

[ ^mcommmm ] ^^m^zi^ h^yy^ v^t-^ 

M (3yhn-5AVCS.I>Tl^t'vay^^<ST 
V) H^a^g[C7)AVS^^. I EEE 1 3 94SifSC7) 
T^i>':?;Wy^-7xWX (OTl 3 94 I FtlBiiJ 

[0 0 24] ClCl-Cl 3 94 I ¥\<Z^\^xmmLX1o 
< . 1 3 9 4 1 Fti, t'i^'a y^m^^zmi<r> AV 

b(r)mx\ n'r-, Yi5^(m^^-m,k^^zfi-^^m 
mzm 0 ST 'ijiii.jifiB^rBi-C'ff ^ -r t ifxt h . 

[ 0 0 2 5 ] xl^ t'>>- 3 y^il«&t>'#AV^||(i 1 3 
94 I Fc7)y-^-^JFMtTV^|>, #A V®#§c7)ff]g| 

[0 0 26] HUCfcV^Tti, rl^tVgy^^lilTV 
3yhn-7AVCfc, >''^'yl-b'7-'j}-^3-^' 
VCR^. T-f>'':J'^PtT:tT-fX^?DVDi;s ^"-A 

r u y :? p fc , ^^'hH^fi I R u u -x\,ztm^ 

iXX\^h. 

[0027] AwimmMxi<mmm\mm^£i. 

Ot14:5r< . '^<^m.iXtmtXij%-AVim<r) I D 
1 tlir- 1-- t'v-' 3 y^^mr v-»3yha-7AVC^ 
;ii$:3yha-7AVC^T^tV3y^#ilT 
T'i i^'rJ'yl/t'rjj-l^^-^VCR^ny hn-7AVC 

-»r 1/ t'v'' 3 y^mm'y<r>m.^z^x. t t m (^j^^b o {± 

[0028] 3yhD-5AVCi:rUtV3y^miS 
TMh^^yy^ •/^'^«rfig=5rHiiOAV{Sf|tm 

[0 0 29] 1 3 94 1 F(4. . "r-y 

)V(r)mmzmm^ixtcn-cr)^A-99t. 
tzi^sii^^Kfzuy^mt. ')y':^mtw^^ixtzv 



^ y-r ^ 3 y 1 i *^ ^> ^ I. . h 7 y if >- 3 y Iti 7 

[0030] ^r-7*;K4, 3*r<:0v-;UHi||*>ib^l., 
^f'lgjitzj^ffl^fl, fl!jc7)im«Jiilli:tT«ffl$ii 

^, nMim-hx\.^hm.^x'{,. m^-^fUf^ 
y.^^i.Lbt-x'^hti-h. mmm'hxumm o 

9t<r)m.^\.zm^^^^h .1 i: **-C'# S J: 3 t3'5:-:>-C V^l, , 
[0 03 1 ] a^^^ 9\,z\iVyyi^~f<>iP^MLXio 

x-tiLtz%%m^^:^mtLx') y^m^mhtmz. 

T-t'M^-i^ay^Sr^Td. 

[0032] y y^iiJi. tia;i-c??-f^b§ix/^T-^ 
A-:>- 7 h srf^fi^t h 7 yif ^ 3 yjf^iiifi-r 

^ t , h 5 yf ^ >- 3 y®*» /^^(tK-o ^> >y h 
[0033] ±ia<7)J; 0 ^zm^^tltz 1394 1 F(4, 

( 1 ) Avimwimmi'^v7)ixhi>:f}^i^. ^av 
mm. mmtmm^j:ix'mcoAvimbmiiti^ 

( 2 ) AVi^xxAi^coAVlSHtilil^'fb^ixTiDi^ 
■f. ^^-^?^*^ffe-rSii:^:J:0AVS^;^TA|*lc7)ffi 
S^{5fi(3 iit^iiJD^ /iJiB'Jl^-ri. fc ti^X'^ h . ^ 

[0034] { 3 ) mmcOAWm^t^'^V T)W<y.m 
Ab^j:\i^Xd^Ztltzihcr);<xT-t'h]y~i^3y (M 

w) imm'^x\.^i. Mi. T-^^vN-^.yb*{a 

•r«-ri> tOT. A-^-y h:g{41::*:5 1 2 h ( 1 

0 0 Mh'.y h/^'(r)mmmm<r)m'^iim o /z^-tss 

tC$i|lll.-CV^I>. #AVi|gg(4, t^SSn-CV^I. 

[0035] ( 4 ) h(4. ^C-ScOf^ra^Pi 

co^N-^-y h(7)|K3^{4x-#'5:v^J:-3lc^:oT</^l.. ^AV 
^tlfi^'N"^ -y h ir^im^tz hB'!i^^Z'm^j:T-:^X'h 

[0036] ( 5 ) A'^./ hl;{4^ffl«7)M'^-y hfc. S 
y Q-^X/ N-^^ -y h i: A% I. . 



(5) 



[0037] ( 7 ) m^<^mmm}^tmm>' u 
(Tixh^-y^mt ^fflv^Ti^ur^PiEji ( 1 t'«y ho'o 

h J ^-^omm^zm d s u y^i5ii.i,zx mmht^ 

>-VTJUm.m (^Jt(i'RS2 3 2C) cOid^X^-b 
f •/ h i: ;^ h •/ r t' 7 h 5: 8 f -y h a§ tcjf A-fl. 

[0038] OT. >y 9m^mi>Z-^^^X . 3 

I., 

[0039] 1. r?yhn-7AVC<7)^iBK 
nyha-7AVC{i. ia2t;:S^-rJ:^t:. CPUl 

CPUlc7)r-:?A'X2t. r-:5'^N'X2t7^^ti 
M$ilJ'cVRAM3. EEPROM4, 1 3 9 4 I FS? 
5. RAM 6, R0M7t. VRAM3 t^m^tltzf 
-fXrW-f 3yho-78i;. T-f;^7°l/^3yha- 
78c7)ai:']t 1 3 94 1 Fa550tii:tli:S:A:bi:-r^-b 

mzi\-^-tl 1 3 94 I FSSl Oti-i^m^^tlX^^ 
I, 

[0040] CPU Ki, GU I S:Sg»)§-fr-l)i?'57^ 

^y^^m^skrayyAimf-t^^t^zXK). AVi^xx 
cpviiizx\^-h'^hT—^<^m^^m^-th. vRA 

X'hh, EEPROM4(4, #AVa§5**'^t3< ^ilT 

[004 1 ] 1 394 I Fgi55{4. 3yhD-9AVC 
tf^ i^'^yPtr'jj-l^n-^'VCRfcJr^gg-r-g. 1 3 9 
4 I Fc7)3yhn-7AVCjiAai:^5K-h€:?gfKLT 
V^l,, RAM6{4. CPUl*^'7-n^^7A5r^^f-ri>li# 
cOf^ffl^t'Jt'^bl), R01VI7J4. ro^^A. 7^ 

[004 2] T-'-fJ^ru^ayhn-^SJi:. VRAM 
3tw1«*rt$nTV^-l.ii^T-^'5:)i»:Mt±it. -bU^?^ 
9^^-)]-ti>, -lrU7^9{4. f'-r /Ut'TitU- 3- 
:J^VCR*»^>1 3 94 I F^5^:irLXX-^'ti>m^^ 
^t. T-<^7V-f3y|>o— 78*»<bl±5:>]$tll>85Um 

[0043] 1 3 94 I FgPl 0{4. nybn-^AV 
CfcTUtV3yS^<gTVtS:g^t-.S.13 94 I F 
(7) 3 y h o - 7 A V C fiO A tU ^- h S: U T V ^ I. , 

[0044] 2. f'-f S^'^J'/l-t'TTn^n-rJ^VCRcOtt 



r i^'r^yUfr^l^n-^/vcRti. ll3t;S^'t<i:o 
tc. CPUlli:. CPUll {z^m^ixfz^-'S'^^^ 
\2t. T-:5'^^'X1 2(;^^SfiE§fL/>:, 13 94 1 
FgPl 3. RAM 14. ROMl 5. t'T:t • :t—f'f 
7rfl-^ll470y^ 1 6t*»A>;^fi£$ii-CV^|,. 
[0 04 5] CPUl U4. ROMl 5l;ieii$nTV^ 
§ra^'7A&^^T-ri.ii:l=J;0. 1 3 94 IFS:ji 

t:TA:>]-ri)3yhn-5Avc i}^t:>mmw,mzm^ 

LT. ROMl 5i:1gS^LTJ)'&^77-< -y^^^T- 
i^Srl 394 I F$r:frLT3yho-7AVC^3*ftt 

[0046] t-^>'s;a 1 2{4. CPUll ify^oy'j 

h.^:m^^h%-^<r>r-'9<m^^m^\.x\^h. 13 

94IFgpl3{4. nybn-^AVCir-f i/'^^l't' 
r^Vri-yvCKt^W^-th 1 3 94 1 FcOr-fi^' 
:?';>tT;i- Ua-^-'V C R{|IJ I /0;K- h STj^fiK-fl. . 
[0047] RAMI 4{4. CPUl Icoro^^A^ 
fi=ffl#^^^:'Jt'^>|,, ROMl 5(4, rn/7At. 
T^>''^';Uh'T:tU-3-^^VCR@l^c7)r-f ay, X5 

>y^:-i^-^c7)isisT-^^?g*^-r'i.MajL#ffl^* 

[0048] hT>j- ■ ^-T >f ^M-tS^T'o y ^ 1 6 
{4 , t T'^r-7"^colBIMftt:IBIi$ fL-C v ^ |>B!Ji^(i 

fz\j<r>Xh h , fr:t ■ ^-T ^fI^S±7'o -y ^ 1 
6{4, CPUl 10$Wc7)T-C\ W*i)f^5:ffV\ m?i- 
^^Mz^^/^-p^^-k 1 3 9 4 I F^l 3^ttl:^3-r 

[0049] 1 3 94 I FgPl 3{4. rjyhn-^AV 
C7!;>^>0$iJfflifi-t^T-:5'^^':^l 2&:n-tTCPU 1 1 
^mihXshnz. h'r^-^-fV^fI^S±7'D-y 
^ 1 6*>^><7)||*ai:^fi^?:=iy hn-^AVC^viiai 

[00 50] 3. YvyA-j^m.'^'m. 
01tc:^-f AVi/XTAlCioV>T{4, 13 94 IF£7)>- 

y T^i-^Ut^irSlc A v^||*«Sil§ixl) t , 3 y h n 
-7AVC(4-e^i5:^»L, AVi^XxA|*)O^AVli 
Il<^ I D ^rHfr-ri. <t 3 l2=Sr-5TV^«, . 
[005 1 ] C:<7)B$c7)ny ho— 5AVCC0CPU 1*^' 
llff-tl)/77'f •y:?'^$lJfflIll)#&ll4t:»i[tlia-eS^ 
■r. ll4{Cfcl-»T. CPU l{4XT-y7-STlT-fi/itC 
>''^yl't'T^l'3-^VCR*i®i^$iX/i>It S::^ 

fzf ^ 'J^Ji^\LT:^Ua—f\/CRi>zmx 1 394 1 
Fg85&l/1 3 94 I F2riltT^'77^ -y^Ws^T- 
^ {rA^y=r—9) k^\^-^h^. jmi}<hhtX'W 

[00 52]-:^. :^T-yrST3X\ T^>^i\^t'r 
3fU-a-^VCRc0CPU 1 1{4, ±si^\,-^-^h-\ti: 1 
39 4lFmi3ki\-tX^m-tht. ROM15l3tS 



(6) 
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3 1 3 94 I Fi^lX^yh^-yAVC^mmt 
I.. 

[0053] ayhXJ-yAVC(r>CPl]HiXT'y7° 
ST4fct3V^T. ^tiT^ayr-i^i 1 3 94 I Fgi5 

^9^ili-i). 

[0 0 54] •fe^^:?9{4. Cl(7)3>'bP-;l/Bffl<7)B!fe 
«i:jl^c7)iB»!^i:^figLT 1 3 94 1 FgSl O^^t 

5iz^ni-xdi^z. m^<r)mm<D'¥iz. ^m^titzAvm 

[00 5 5] 16(4. T^iy'^)U\^T:^Ua-yyCR 

mmcr)mm(omm^^^y^:m'tr^ 3 y<D^.m^9r- 
ztii^(owM(^mmt^i^ y<7)[^<^-:>i^^ yy- ^ 

0, ^<7)imyY'^yi,zMm-tmwt>mmiih. 

[ 0 0 5 6 ] ^*3. AVi^XxAtti. ii^. la^tT 

fll>*^ ZtLi^iiayhn-yAVCCD-'S^tlXmfS. 

t tT 1 3 94 I F^^LT3>ho-7AVCi;jift 
[00 57] 

y^ v^^T-'^'^WMAyi^x^Mt. #AV^^i-^i 
vyA -y^fSS^lSlg^ftoAVSS^MSJ; L^^co 

[0058] ( 1 ) A Vi/;^TA[^tC^imilf^$ilT 

^t\.^WT^th<T^x. ^.bmmzw^^td-zAym^ 

(2) AVia§gfttZ^7 7'f •y^'^^KT-^Srl^O*^- 
4,, |5]-;!7T:r'J-cOAV(Sg5T'tiiafttw34#<7)i/7 

[00 59] (3 ) irtV^AVig|ST-ii/'Jr/P^<X{7) 
tea y h S:^^ Uv:B#^ J: 0 f^tc-C'^ :^cir Lv^ A 



(4) AVmc7)P^B#c7)X7-a^5:P*ffl(=i/7 7^ 

[01 ] ifWfAz{%h^yyA y^T-^^MMAVS/ 
;^TA(7)||)Si(7)J^®$rS^-r7'a 7 ^0T'?>l> . 

[02] lllt;fc(t.S.3yho-5AVCcolf^Sr*-r 
T'u-y^Ht'J)!.. 

[03] SltztsttSr-f v^^'^l^t'r^l^a-yvCR 
o1i^&S^-r7"o -/ ^ 0T3i-l. o 
[04] 3yhO-5AVC<7)^'77^ -y^^S^^aS: 
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Abstract 



Problem 



To provide a graphic data distribution type AV system that can provide graphic display on 
individual AV units and that can provide graphic display indicating AV unit malfunctions without 
discrepancies between the display and the AV unit, in an AV system configured by connecting 
multiple AV units. 

Means to solve 

Each AV unit stores its own unique graphic display data. Graphic display data is 
transmitted to the controller upon request from an AV unit (controller) that has a graphic display 
function, and the connections between AV units are effected with a serial bus that provides 
periodic equal communication opportunities with other AV units by means of a two-way packet 
communication system, without the connections of the individual AV units needing to be switched 
as in standard IEEE 1394 digital interface, etc. 
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ST4 Display control screen? 

ST5 Screen is created and displayed using icon data 

Claims 

1. An AV system which is a graphic display data distribution type AV system wherein a 
television receiver is provided that is capable of displaying graphics on a screen, in addition to 
video, and wherein 

multiple AV units are connected to said television receiver through a digital interface, 
characterized in that the aforementioned AV units connected to the aforementioned television 
receiver transmit unique graphic display data to the aforementioned television receiver in response 
to a request from the aforementioned television receiver. 

2. The graphic display data distribution type AV system described in Claim 1 characterized 
in that the aforementioned digital interface conforms to the IEEE 1394 standard, the 
aforementioned multiple AV units are connected in a daisy chain, and these AV units are 
connected to permit two-way communication by means of a packet system. 

3. The graphic display data distribution type AV system described in Claim 1 wherein the 
aforementioned graphic display data comprise icons, graphic data, marks. 

4. The graphic display data distribution type AV system described in Claim 1 characterized 
in that the digital interface provided for the aforementioned television receiver includes a function 
for sending queries to the aforementioned connected AV units for required display data, and a 
ftinction for controlling the display screen based on the graphic display data from the 
aforementioned AV units. 

5. The graphic display distribution type AV system described in Claim 1 characterized in 
that the aforementioned AV units are provided with a recording medium for storing graphic 
display data, and with a function for selecting the appropriate graphic display data for a graphic 
display data query from the digital interface of the aforementioned television receiver. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention relates to an AV system configured by connecting multiple AV units 
to each other in a daisy chain by means of a digital interface, and includes a television receiver 
with a GUI (Graphic User Interface) that has a function for displaying graphic display data, that is, 
icons, graphics, and the information itself using text, etc., on a display screen to display that 
information to aid operation by the user. 
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[0002] 
Prior art 

Previously, there have been AV systems in which multiple videotape recorders are 
individually connected to a television receiver capable of graphic display using a GUI, information 
relating to each videotape recorder is displayed using an icon, etc., on the display screen of the 
television receiver upon operation of a remote control, and the videotape recorders can each be 
operated centrally with the television receiver by performing a selection operation using the icons, 
etc. 



[0003] 

In such an AV system, two selection operations are required to operate a given videotape 
recorder — an operation to select the videotape recorder to be operated from among multiple 
videotape recorders, and an operation to select the function which the selected videotape recorder 
is to execute (audio recording, playback, stop, rewind, etc.). 

[0004] 

With the aforementioned conventional AV system, the aforementioned two selection 
operations would be completed by using the cursor twice in succession on the screen of the 
television receiver, so that the television receiver would store graphic display data relating to each 
AV unit in memory in a table format. 

[0005] 

When the television receiver receives an operating request for a specific videotape recorder 
from the remote control operated by the user, a control window is opened on-screen in a position 
correlated one-to-one to the videotape recorder, and multiple function buttons indicating the 
various functions are displayed in the control window. The operator would cause the videotape 
recorder to execute a function by specifying a displayed function button with the cursor. 

[0006] 

In this case, the control window would be displayed superimposed on the normal picture as 
in the well-known method summarized below. 

(1) Control window design data and font data corresponding to each videotape recorder is 
stored beforehand in a ROM in the television receiver control part (normally comprising a 
microcomputer). 
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[0007] 

(2) The control part first transmits control window design data stored in the ROM to a 
video RAM when an instruction is received from the remote control. Then the video RAM stores 
the aforementioned design data in a storage area corresponding to the display area assigned to the 
control window for the videotape recorder. 

[0008] 

(3) Next, the font data stored in the ROM is transmitted to the video RAM. The font data 
are inserted at a data position corresponding to each of the function buttons in the control window. 
One frame of video data representing the control window formed in the video RAM is formed in 
this way. In this case, the memory area in the video RAM is blank, except for the control window. 

[0009] 

(4) Next, picture data representing the aforementioned control window is mixed with the 
normal video signal from the tuner in a video signal merge part, and the picture finally displayed 
on the CRT is completed. 

(5) To display multiple control windows, the aforementioned process is repeated according 
to the number of control windows. 

[0010] 

The operation will be explained for a situation in which the aforementioned AV system is 
configured with 4 videotape recorders, VTRs (A)-(D), connected to a television receiver in a 
radiating form. For example, having videotape recorder VTR (A) perform playback is conducted 
using a GUI as described below, 

[0011] 

(1) The television receiver control part checks whether or not a videotape recorder is 
connected for each of the multiple videotape recorder control cables, checks the types of videotape 
recorders that are connected, and registers this in the equipment type table in RAM. If a videotape 
recorder is not connected to a control cable, that fact is registered in the equipment type table. The 
window design data are consistent for each equipment type, and window design data 
corresponding to each videotape recorder will be determined using the aforementioned equipment 
type registration. 
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[0012] 

(2) Next, when menu display is specified using the remote control, 4 icons corresponding 
to videotape recorders (A)-(D) are displayed in 4 positions on the CRT screen, and a cursor is also 
displayed. The icons are also transparent so as not to interfere with normal images. 

[0013] 

(3) When the icon corresponding to videotape recorder VTR (A) is specified (clicked), the 
control window corresponding to videotape recorder VTR (A) is displayed in that icon's position. 
Moreover, the type, number and layout of the function buttons displayed in each control window 
vary according to the type of the videotape recorder VTR, and the functions of each videotape 
recorder can be clearly identified by this display. 

[0014] 

(4) Then, when the "Play" button in the control window for videotape recorder VTR (A) is 
pressed, for example, a command to start playback operation is sent to videotape recorder VTR (A) 
from the television receiver. Simultaneously, a command for the television receiver video input to 
be connected to the output from videotape recorder VTR (A) is also issued. The result is that 
playback by videotape recorder VTR (A) is started, the output of videotape recorder VTR (A) is 
also input to the television receiver, and the playback image from videotape recorder VTR (A) is 
displayed on the CRT screen. 

[0015] 

Problems to be solved by the invention 

In a conventional AV system, however, the graphic display data are all stored centrally in 
the television receiver, and correlations with the input terminals are fixed, so there are the 
problems described below. 

[0016] 

(1) It is not possible to display from AV units other than those registered beforehand, so 
that display for a new AV unit cannot be accommodated. 

(2) The AV units that are actually connected and the display sometimes differ. 

(3) When a problem occurs in an AV unit, the television receiver can display only error 
displays that have been stored. 
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[0017] 

Therefore, the present invention addresses the aforementioned problems for a graphic data 
distribution type AV system in which each AV unit holds graphic display data that are distributed, 
and transmits the graphic display data upon a request from the television receiver, and the 
television receiver graphically displays only the response to the request. 

[0018] 

Means to solve the problems 

In order to solve the aforementioned problem, graphic display data are stored in distributed 
fashion by each AV unit. The connection systems of the AV units and the television receiver are 
not fixed, and ftirthermore do not require that connections be switched, and two-way 
communication is possible. Equal periodic transmission times must be assigned for 
communication between each AV unit and the television receiver. 

[0019] 

Therefore, the graphic data distribution type AV system pertaining to the present invention 
is provided with a television receiver capable of graphic display, multiple AV units that store their 
own unique graphic display data and that transmit the graphic display data according to requests 
from the television receiver, and a digital interface that is capable of two-way communication by 
means of a packet system without switching the connections of the AV units to the other AV units, 
and that connects the AV units to each other to periodically provide equal communication times. 

[0020] 

The invention is also a graphic display distribution type AV system in which the digital 
interface provided for the television receiver has a function for sending queries to the connected 
AV units for data required for display, and a ftinction for controlling the display screen based on 
the graphic display data from the AV units, and the AV units have a recording medium for storing 
graphic display data, and a ftinction for selecting appropriate graphic display data for graphic 
display data query from the digital interface of the television receiver. 

[0021] 

The aforementioned digital interface is also constituted with a serial bus by means of which 
all the AV units can be connected with daisy chain connections that can be freely inserted and 
detached, like the IEEE 1394 standard, etc. 
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[0022] 

With the graphic data distribution type AV system using the aforementioned constitution, 
graphic display data are stored by the AV units rather than being stored centrally in the television 
receiver, and output according to display requests from the television receiver. Graphics unique to 
each AV unit can therefore be displayed, graphics are displayed only for AV units that are 
definitely connected to the television receiver, graphics can also be displayed for new types of AV 
units, and in addition, operating explanations for the AV units, self-diagnosis, error displays in the 
event of malfunctions, etc., can be provided. 

[0023] 

Embodiment of the invention 

A preferred embodiment of a graphic data distribution type AV system pertaining to the 
present invention, as shown in Figure 1 , is configured by connecting many different types of AV 
unit to a television receiver having graphic display functions (controller (AVC) and television 
receiver (TV)) with an IEEE 1394 standard digital interface (hereafter denoted as (1394IF)), 

[0024] 

In the following, the (1394IF) will be explained. (1394IF) is what is called a serial bus that 
can connect multiple AV units to a television receiver with daisy chain connections that can be 
inserted and removed, and can provide two-way packet communication with communication times 
assigned equally and periodically between each AV unit and any other AV unit without the 
connection circuit to any AV unit being switched. 

[0025] 

The television receiver and each AV unit form a 1394IF node. The connection of each AV 
unit is arbitrary, as long it does not form a loop, and multiple branches can be produced from one 
node. 

[0026] 

In Figure 1, a television receiver (TV), controller (AVC), digital video recorder (VCR), 
digital video disk player (DVD), game unit (G), telephone (TEL), fax machine (FAX), music disk 
changer (MDC), digital audio tape recorder (DAT), compact disk changer (CDC), printer (P) and 
an infrared unit (IRU) are connected in series. 
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[0027] 

The positions or connection sequence of the AV units are not fixed, and even when the 
positions are switched, the only effect on operation consists of updating the ID of each AV unit. 
For example, in Figure 1, they are connected in the order television receiver (TV) -> controller 
(AVC) -> digital video recorder (VCR), but there is no change if this is reconfigured as controller 
(AVC) ^ television receiver (TV) digital video recorder (VCR) or as digital video recorder 
(VCR) ~> controller (AVC) television receiver (TV). 

[0028] 

Controller (AVC) and television controller (TV) could also be considered as a single AV 
unit that is capable of graphic display. 

[0029] 

(1394IF) comprises a 6-wire cable, the same connectors connected to both ends of the 
cable, an LSI physical layer connected to each connector, an LSI link layer connected with the 
physical layer, and a transaction layer connected with the link layer. The transaction layer 
comprises firmware. 

[0030] 

The cable is composed of 3 pairs of shielded wires. Two of the pairs are data lines and 
strobe lines and are used for data transmission, and the other pair is used for power. Therefore, 
since signals can be bypassed even for equipment without power, signals can be sent to a target 
unit from a unit without power. 

[0031] 

A transceiver is built into the connectors, and a repeater is formed by the transceiver and 
the cable. One end of the physical layer is connected with the aforementioned cable and the other 
end is connected with the link layer. The physical layer encodes electrical signals input from the 
cable and sends them to the link layer, and the code data received fi-om the link layer are decoded 
into electrical signals and output to the cable. The physical layer also performs bus arbitration, etc., 
described below. 

[0032] 

The link layer creates a packet based on the data encoded by the physical layer and 
transmits it to the transaction layer, and also reads packets received from the transaction layer. The 
link layer also controls the packet transmission cycle. 



10 



[0033] 

(1394IF) constituted as described above has the following features. 

(1) Because the connection between AV units is serial, all of the AV units can 
communicate with the other AV units without switching connections. 

(2) AV units within the AV system are not fixed and they can be added or removed freely at 
any position in the AV system by inserting or unplugging a connector. The ID for each AV unit is 
reset automatically at that time. 

[0034] 

(3) There is a bus arbitration (mediation) function so that a given AV unit will not 
monopolize the serial bus. This is for transmitting in packet units, and packet length is limited to a 
maximum of 512 bytes (corresponding to about 40 /as with a transmission speed of 100 Mbit/s). 
Each AV unit transmits packets only during its respective assigned time in specified node number 
order. 

[0035] 

(4) A packet is always output from the link layer at a fixed time interval, and other packets 
cannot be transmitted until its transmission ends. Each AV unit determines whether or not it has 
required data itself after a packet is received, and processes or ignores it based on the 
determination result. 

[0036] 

(5) Packets include ordinary packets, emergency packets with a high priority level, and 
isochronous packets, described below, with an even higher priority level. 

(6) Because the cable is thin and the connectors are small, placement of the cable and 
attachment and detachment of the connectors is easy. The cost is also low. 

[0037] 

(7) Signal transmission speed is faster than in conventional serial transmission. This is 
because signals are sent via serial transmission (transmission 1 bit at a time) using a pair of data 
lines and a pair of strobe lines, and because reading is performed using a DS link system following 
the rule whereby "data on the data line are read when the potential of either a data line or a strobe 
line changes." This DS link system corresponds to the temporal fluctuation of the data line 
potential. Because of this, it is not necessary to insert a start bit and a stop bit every 8 bits as with 
conventional serial transmission (RS232C, for example), and transmission speed improves. 
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[0038] 

Graphic display control will be explained below using the example of the relationship 
between the controller (AVC), the television receiver (TV) and the digital video recorder (VTR). 

[0039] 

1 . Constitution of controller (A VC) 

Controller (AVC), as shown in Figure 2, is constituted with a CPU (1), a data bus (2) for 
CPU (1), a VRAM (3), an EEPROM (4), a 1394IF part (5), a RAM (6) and a ROM (7) each 
connected to data bus (2), a display controller (8) connected with VRAM (3), a selector (9) into 
which is input the output of display controller (8) is input and the output of 1394IF part (5), and a 
1394IF part (10) placed between selector (9) and television receiver (TV). 

[0040] 

CPU (1) controls graphic display by the entire AV system by executing a graphic display 
program that drives the GUI. Data bus (2) forms a data path for input and output to and from CPU 
(1). VRAM (3) is a memory that stores 1 screen of graphic images. EEPROM (4) stores icon data, 
etc., sent from each AV unit. 

[0041] 

1394IF Part (5) forms a 1394IF I/O port at controller (AVC) that connects controller 
(AVC) and digital video recorder (VCR). RAM (6) is a working memory for execution of 
programs by CPU (1). ROM (7) stores programs, fonts, basic graphics, icons and other fixed data. 

[0042] 

Display controller (8) successively reads pixel data stored in VRAM (3) and outputs them 
to selector (9). Selector (9) outputs the video signal input from digital video recorder (VCR) 
through 1394IF part (5) and the video signal output from display controller (8), either 
superimposed or independently. 

[0043] 

1394IF part (10) forms a 1394IF I/O port at controller (AVC) that connects controller 
(AVC) and television receiver (TV). 
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[0044] 

2. Constitution of digital video recorder (VCR) 

Digital video recorder (VCR), as shown in Figure 3, is constituted with a CPU (1 1), a data 
bus (12) connected to CPU (1 1), and a 1394IF part (13), a RAM (14), a ROM (15), and a 
video/audio signal reproduction block (16) which are each connected to the bus. 

[0045] 

CPU (11) controls the general operation of responding to control signals from controller 
(AVC) input through (1394IF) and transmitting graphic display data stored in ROM (15) to 
controller (AVC) through (1394IF) by executing the program stored in ROM (15). 

[0046] 

Data bus (12) forms a data path when CPU (11) executes programs. 1394IF part (13) forms 
a 1394IF I/O port at digital video recorder (VCR) that connects controller (AVC) and digital video 
recorder (VCR). 

[0047] 

RAM (14) is a working memory for program execution by CPU (11). ROM (15) is a 
read-only memory where programs, icons specific to digital video recorder (VCR), error messages 
and other fixed data are stored. 

[0048] 

Video/audio signal reproduction block (16) represents collectively the entire circuitry for 
reproducing video signals and audio signals recorded on a recording medium, such as a videotape. 
Video/audio signal reproduction block (16) performs the reproduction operation under the control 
of CPU (1 1) and outputs the video/audio signals that are read to 1394IF part (13). 

[0049] 

1394IF part (13) feeds control signals from controller (AVC) to CPU (11) through data bus 
(12) and also has the function of outputting reproduced output signals from video/audio signal 
reproduction block (16) to controller (AVC). 

[0050] 

3. Graphic display processing 

In the AV system shown in Figure 1, when a new AV unit is connected to the 1 394IF serial 
bus, controller (AVC) detects this, and the IDs of all the AV units in the AV system are updated. 
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[0051] 

The graphic display control operation executed by CPU (1) of controller (AVC) in this case 
is shown in the flowchart in Figure 4. In Figure 4, when CPU (1) detects that a new digital video 
recorder (VCR) has been connected at step STl, it proceeds to step 872, sends a query for graphic 
display data (icon data) for the newly connected digital video recorder (VCR) through 1394IF part 
(5) and the 1394IF, and waits until there is a response. 

[0052] 

At the same time, at step ST3, when CPU (1 1) of digital video recorder (VCR) receives the 
aforementioned query through 1394IF part (13), it reads the icon data stored in ROM (15) and 
transmits it to controller (AVC) through 1394IF part (13) and the 1394IF. 

[0053] 

When CPU (1) of controller (AVC) receives the aforementioned icon data through 1394 IF 
part (5) and determines that a request to display a control screen can be fulfilled at step ST4, it 
creates an image of the control screen by arranging in VRAM (3) icon data, e.g., a picture 
representing the external appearance of the digital video recorder (VCR) that was received, or a 
symbol representing the type of equipment, and sends the screen image to selector (9) via display 
controller (8) in ST (5). 

[0054] 

Selector (9) superimposes the control screen image and the usual image and sends it to 
television receiver (TV) through 1394IF part (10). Then, as shown in Figure 5, for example, it is 
displayed onscreen on television receiver (TV) with a symbol representing the type of AV unit 
connected, a graphic representing the external appearance, text indicating the model, etc., 
superimposed on the usual image. 

[0055] 

Figure 6 shows an example of the display of icons representing multiple function buttons 
for digital video recorder (VCR) operation. The operation corresponding to a function button is 
executed by selecting one of the multiple function buttons with cursor (17) using a pointed remote 
control. 
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[0056] 

Here, the AV system naturally includes a remote control, which is not shown, and an 
infrared light-receiving device that receives infrared signals from the remote control and transmits 
them to controller (AVC). These can be constituted as a part of controller (AVC), or they could be 
connected to the serial bus as independent devices, or they could be constituted as a part of 
television receiver (TV) for communication with controller (AVC) through (1394IF). 

[0057] 

Effects of the invention 

Because unique graphic display data are stored in each AV unit and sent to an AV unit 
having a graphic display function when needed, as explained above, the graphic data distribution 
type AV system pertaining to the present invention achieves the following effects. 

[0058] 

(1) Graphic display data are obtained directly from the AV units actually connected in the 
AV system and are displayed, so there are no discrepancies between the display and the AV units 
that are actually connected. 

(2) Because there are graphic display data for each AV unit, unique graphics can be 
displayed for each type of equipment, even within the same category of AV equipment, with the 
effect that recognition is easy. 

[0059] 

(3) Even new AV units can be freely connected at any position on the serial bus, so that 
graphic display is possible even with new AV units that appear after the time that the controller is 
connected to the AV system, which makes for convenient operation. 

(4) Errors when there are malfunctions in the AV units can be graphically displayed, and 
functionality can thereby be improved. 

Brief description of the figiires 

Figure 1 is a block diagram showing an embodiment of a graphic data distribution type AV 
system pertaining to the present invention. 

Figure 2 is a block diagram showing the constitution of controller (AVC) in Figure 1 . 

Figure 3 is a block diagram showing the constitution of digital video recorder (VCR) in 
Figure 1. 

Figure 4 is a flow chart showing graphic display processing by controller (AVC). 
Figure 5 is an explanatory diagram showing an example of a graphic display screen. 
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Figure 6 is an explanatory diagram showing an example of a graphic display screen. 
Explanation of symbols 
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Figure 3 



Key: A To AVC 

VCR Digital video recorder 

13 1394IFpart 

16 Video/audio signal reproduction block 
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Figure 4 



Key: A Icon display management 

B End 

ST 1 Is unit connected to 1 394IF bus? 

ST2 Query for icon data is sent to the connected unit 

ST3 Icon data is received from VTR 

ST4 Display control screen? 

ST5 Screen is created and displayed using icon data 
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Figure 5 



Key: 1 Connected unit 
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Figure 6 

Key: 1 Video (VHS) 



